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(54) CERAMIC ELEMENT 

(57)Abstract: 

PURPOSE: To manufacture a ceramic element capable of avoiding 
the deterioration in electrical characteristics by a method wherein a 
base metal such as Ni, Fe, Co, etc., is used for electrodes to avoid the 
reduction of ceramic when the adopted base metal is baked 
simultaneously with the ceramic. 

CONSTITUTION: In order to compose a PTC thermistor 1 comprising 
integrally baked ceramic layers 2, 6 and inner electrodes 3, the mol 
ratio Ba site/Ti site of barium titanate comprising the ceramic layers 2, 
6 is to be specified within the range of 1 .02-1 .3. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the configuration of the ceramic constituent which enabled it to avo 
that prevent the reduction of a ceramic in the case of adopting base metal, such as nickel, Fe, and Co, as a detail at an 
electrode, and performing baking or heat treatment about the ceramic component adopted as electronic-circuitry 
components, such as a capacitor, a PTC thermistor, or the circuit board, and electrical characteristics get worse. 
[0002] 

[Description of the Prior Art] Generally in the ceramic component, it is used using the dielectric which a ceramic has 
semiconductance, and insulation as various kinds of electronic-circuitry components, such as a capacitor, a thermisto 
a filter, or the circuit board. Pt, Pd, and the noble metals that consist of these alloys are conventionally used for the 
electrode adopted as this ceramic component from a viewpoint which raises oxidation resistance and thermal resistan 
in many cases. However, since these noble metals are expensive, they have the problem that components cost goes u 
Moreover, with the semi-conductor ceramic adopted as a PTC thermistor etc., when Pt and Pd are used for an electro 
ohmic contact may not no longer be acquired and there is a problem that resistance rises remarkably as a result. For t 
reason, conventionally, base metal, such as Cu, nickel, Fe, or Co, is used for the above-mentioned electrode, and the 
attempt which aims at improvement in low-cost-izing and ohmic nature is made. For example, the laminating of the 
electrode which consists of a barium titanate system ceramic layer and nickel is carried out by turns, and what adopte 
the ceramic component which really comes to sinter this layered product as a stacked capacitor is proposed (for 
example, refer to JP,56-46641,B). . 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, in case reoxidation processing is performed after carrying ou 
coincidence baking of this electrode and the ceramic in atmospheric air or carrying out reduction baking when adopt 
base metal, such as Above nickel, as an electrode, he is trying to lower oxygen tension so that an electrode material 
may not oxidize. However, with the conventional ceramic component, if the above-mentioned oxygen tension is 
lowered, the problem that a ceramic will be returned will arise. As a result, for example, the dielectric ceramic for 
capacitors, insulation resistance does not fall or the so-called PTC property that the resistance in Curie temperature 
rises rapidly is no longer acquired with the semi-conductor ceramic for thermistors. Here, it is possible by controlling 
the above-mentioned oxygen tension with high precision to avoid reduction of a ceramic. However, it is difficult to 
control this oxygen tension with high precision, and the improvement at this point is demanded. 
[0004] In case this invention was made in view of the above-mentioned conventional situation, adopts nickel metal e 
as an electrode and baking and heat treatment are performed, it aims at offering the ceramic component which can 
prevent reduction of a ceramic, without controlling oxygen tension with high precision, as a result can avoid 
aggravation of electrical characteristics. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, when these artificers inquired 
wholeheartedly, they found out that the reducibility-proof of the ceramic itself could be improved by regulating Ba 
site / Ti site ratio of barium titanate. By adopting the ceramic excellent in such reducibility-proof, a header and this 
invention are accomplished for the ability of control of oxygen tension to be made [ even if it calcinates by the reduc 
atmosphere, reduction of a ceramic can be prevented, as a result ] unnecessary. 

[0006] Then, in the ceramic component which consists of a ceramic and an electrode, this ceramic uses barium titana 
as a principal component, and this invention is the mole-ratio Ba site / Ti site of this 1 .02-1 .3 It is characterized by 
considering as within the limits. 

[0007] Here, electronic-circuitry components, such as a capacitor which uses barium titanate as a principal compone 
a thermistor, a filter, a resistor, or a substrate, are contained in the ceramic component of this invention. Moreover, a 
structure of the above-mentioned ceramic component, the laminating of the thing in which the electrode was formed 



the surface of the ceramic and the thing in which a part of this electrode was formed to the interior of a sintered 
compact or a ceramic layer, and the electrode is carried out by turns, and the thing which comes to lay an electrode 
underground in this layered product is contained. 
[0008] 

[Function] According to the ceramic component concerning this invention, they are the mole-ratio Ba site / Ti site of 
barium titanate 1.02-1.3 Since it considered as within the limits, the ceramic excellent in reducibility-proof is obtaine 
by considering as such a presentation ratio. Therefore, since a ceramic is not returned even if it carries out by reducin 
atmosphere when carrying out coincidence baking or heat-treating the electrode which consists of the above-mention 
ceramic and base metal, such as nickel, Fe, and Co, control of oxygen tension can be made unnecessary, as a result 
aggravation of a property can be avoided at the time of the electrical and electric equipment. Consequently, the 
insulation resistance in the dielectric ceramic for capacitors can be improved, and the PTC property in the semi- 
conductor ceramic for thermistors can be improved. In addition, the mole-ratio Ba site / Ti site used by this invention 
are calcium, Sr, Pb, La, Nd, etc. which are said to go into Ba site generally, and a numeric value which shows the 
presentation ratio of a baking object with Ta, W, Nb, Zr, etc. which are said to go into Ti site. 
[0009] 

[Example] Hereafter, the example of this invention is explained about drawing. Drawing 1 and drawing 2 are drawin 
for explaining the ceramic component by one example of this invention. This example explains taking the case of the 
case where it applies to the thermistor of the laminating mold which has a forward resistance temperature characteris 
1 is the positive thermistor of this example, and in drawing, a layered product is formed in the top face of this, and an 
inferior surface of tongue for the ceramic layer 6 for dummies in piles, and this really sinters this layered product, it 
forms a sintered compact 4 and is constituted while it carries out the laminating of the internal electrode 3 which 
consists of a semi-conductor ceramic layer 2 and a nickel metal by turns. In a reducing atmosphere, this sintered 
compact 4 carries out elevated-temperature baking, and the above-mentioned ceramic layers 2 and 6 and an internal 
electrode 3 are formed in coincidence. 

[0010] Left of the above-mentioned sintered compact 4, Only end side 3 a of each above-mentioned internal electrod 
is exposed to the right end sides 4a and 4b by turns, and other end faces are laid underground in the sintered compac 
Moreover, left of the above-mentioned sintered compact 4, Covering formation of the external electrode 5 which 
consists of Ag is carried out in the right end sides 4a and 4b, and this external electrode 5 is electrically connected to 
end side 3a of each above-mentioned internal electrode 3. 

[001 1] And the above-mentioned ceramic layers 2 and 6 use barium titanate as a principal component, and the mole- 
ratio Ba site / Ti site of this are 1.02-1.3. It is constituted by the constituent which consists of within the limits. 
[0012] Next, the 1 manufacture approach of the above-mentioned positive thermistor 1 is explained. First, they are 
BaC03, Ti02, La 203, and Si02 as a raw material'. It uses, and each of these raw materials are prepared so that it m 
become the following presentations. 

(BaO.998 LaO.002) After putting in in the pot made from polyethylene and carrying out grinding mixing with pure 
water and a zirconia ball for 5 hours, it is made to dry and temporary baking of the m TiO3+0.01SiO2 above- 
mentioned raw material is carried out for 1 100 degree-Cx 2 hours. 

[0013] Next, the above-mentioned temporary sintered compact is ground again, temporary baking powder is formed, 
organic binder, a solvent, and a dispersant are mixed to this powder, and a slurry is formed. 0. 1mm in this slurry to 
thickness A ceramic green sheet is formed. Subsequently, it is 7.5x6.5mm about this glee sheet. It cuts into magnitud 
and this forms many semi-conductor ceramic layers 2 and 6. 

[0014] Next, a varnish is mixed to nickel powder, electrode paste is created, this paste is printed on the top face of ea 
above-mentioned ceramic layer 2, and an internal electrode 3 is formed. Only end side 3 a of this is located in the edg 
of the ceramic layer 2, and this internal electrode 3 forms the remaining end face so that it may be located inside. 
[0015] Subsequently, as shown in drawing 2 , the above-mentioned ceramic layer 2 and an internal electrode 3 lap by 
turns, and end side 3a of each internal electrode 3 is the left of the ceramic layer 2, After carrying out a laminating so 
that it may expose to a right end edge by turns, and putting the ceramic layer 6 for dummies on the top face of this, a 
an inferior surface of tongue, this is stuck by pressure and a layered product is formed. 

[0016] After heating the above-mentioned layered product in atmospheric air and burning a binder, a temperature up 
continuously carried out to 1350 degrees C in the reducing atmosphere of 2 = 3% of H2/N, and it is 2. Time amount 
baking is carried out and a sintered compact 4 is obtained. And left of this sintered compact 4, After applying Ag pas 
to the right end sides 4a and 4b, it can be burned by 650 **, the external electrode 5 is formed; and this external 
electrode 5 and each internal electrode 3 are connected electrically. Thereby, the laminating mold positive thermistor 
of this example is manufactured. 
[0017] 
[Table 1] 
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[0018] Table 1 shows the result of the characteristic test which checks the effectiveness of the positive thermistor 1 
manufactured by the above-mentioned approach and which went to accumulate. As shown in a table, Ba site / Ti site 
ratio is changed in 1 .00-1.40, many samples are manufactured by this example approach, and this trial is the resistan 
(omega) in the room temperature of each of this sample, and a temperature coefficient of resistance ( %/ **). It 
measured. In addition, the temperature coefficient of resistance was computed by the degree type. 
Temperature-coefficient-of-resistance =In(R140/R120)/(140-120) xlOO Here, it is R140. The resistance in 140 **, an 
R120 It is the resistance in 120 **. 

[0019] When Ba site / Ti site ratio is less than 1.02 so that clearly also from Table 1, although resistance is low, the 
temperature coefficient of resistance serves as a negative NTC property. Moreover, Ba site / Ti site ratio is 1.3. 
Resistance is 5.8 when it exceeds. It is going up rapidly with omega. On the other hand, a Ba/Ti ratio is 1.02-1.3. At 
within the limits, for any sample, resistance is 0.20-0.42ohm, and lohm or less, and, moreover, a temperature 
coefficient of resistance is 2.0-5.2. The satisfying PTC property is acquired. Thus, since the ceramic layer which was 
excellent in reducibility-proof by setting Ba site / Ti site ratio to 1.02-1.3 is obtained, a ceramic layer is not returned 
even if it calcinates by the reducing atmosphere. Consequently, aggravation of electrical characteristics can be avoid 
as a result adoption of base metal, such as nickel, is enabled. 

[0020] In addition, although the above-mentioned example explained taking the case of the PTC thermistor, of cours 
the application of the ceramic component of this invention is not restricted to this, and can be adopted as electronic 
parts, such as a capacitor which uses barium titanate as a principal component. 
[0021] 

[Effect of the Invention] according to the ceramic component which starts this invention as mentioned above ~ the 
mole-ratio Ba site / Ti site of barium titanate ~ 1.02-1.3 ** - since it carried out, it is effective in the ability to avoid 
[ the reducibility-proof of a ceramic can be improved sharply, even if it calcinates the electrode which consists of a 
ceramic and base metal, such as nickel, Fe and Co, by this by reducing atmosphere, can prevent reduction of a ceram 
as a result ] aggravation of an electrical property. 



